Immortalization phenotype dissociated from the preneoplastic phenotype in mouse mammary epithelial outgrowths in vivo.
Mouse mammary epithelial cells (MMEC) isolated from normal virgin BALB/c female mice and grown in cell culture for various lengths of time were injected into the mammary fat pads of syngenic mice. Of the ductal outgrowths which resulted from the injected MMEC, four gave rise to outgrowths that were serially transplanted beyond the lifetime of normal ductal outgrowths. The lifetime of normal ducts is five or six transplant generations. The four ductal outgrowth lines, termed EL for 'extended life', have been serially transplanted for 7, 9, 13 and 14 transplant generations. The outgrowths are predominantly ductal in morphology, do not exhibit intraductal epitheliosis characteristic of ductal hyperplasias, are ovarian dependent for growth and are responsive to prolactin-mediated alveolar differentiation. Three of the EL lines, EL5, 7 and 11 have not produced any tumors spontaneously (0/64) and only one tumor after dimethylbenz[a]anthracene (DMBA) treatment (1/30). The fourth line, EL12, differs from the other three in the presence of a limited degree of alveolar differentiation. The EL12 line has not produced any spontaneous tumors (0/23) but is somewhat more responsive to DMBA (3/10). We interpret the EL lines (at least EL11 and EL12) to represent cell populations where the immortalized phenotype is dissociated from the hyperplastic phenotype which is characteristic of mouse mammary preneoplastic populations. The tumor suppressor gene, p53, is not overexpressed in the EL ductal outgrowths. To our knowledge, this is the first example of cell populations in vivo that are immortalized but otherwise normal. As such, they may represent the earliest stage observable in the genesis of mouse mammary tumors and provide unique cell populations to examine molecular alterations associated with the property of immortality.